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Abstract of corresponding document: EP 0699699 (A1) 
Poly (4,5,9, 10-tetrahydropyrene-2,7-diyl) derivs. of 
formula (I) are new (where, R1-R4 = H, 1-22C alkyl 
(opt. contg. one or more non-adjacent CH2 gps. 
substd. by O, -COO-, -OOC- and/or phenylene), aryl 
(oxy) (opt. a substd on the ary! ring with one or 
more of 1-22C alky!, 1-22C alkoxy Br, CI, F, CN 
and/or N02)., Br, CI, F, CN, N02 or 2-23C 
carboalkoxy; and n = 10-150). Also claimed are: (i) 
prepn. of (I) by reacting one or more cpds. of 
formula (II) with bis(1,5-cyclooctadiene) nickel (O) 
and a 2,2-bipyridine in an inert organic solvent 
(mixt); (ii) electroluminescent materials contg. (I); 
(iii) electroluminescent devices contg. at least one 
layer of the material; and (iv) prepn. of (II) by 
reacting a 4,5,9, 10-tetrahydropyrene deriv. with 
bromine in an inert organic solvent in the presence 
of a gp. VIII transition metal on an active carbon 
carrier. 
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R x s R 2 . R 3 . *5itXR*l4|3|— ifctt**^ 
TWt. H. lofiLb^H»«CH 2 ai*«»0- % -C 

oo-, -ooc-. teXtf/ttzii? x.—isyTrnte 

SftTWCfcivU— 22 MO-KSt JSR 1 & 3Tf S Sit * 
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[-fki] 




R 1 . R 2 . R 3 , feit/'R^ilsi— £fcJ4S£-3 
TWC, H. loJaUb^BftCHtaEAi-O-. -C 

00- , -ooc-, fe J; V/i «i7x~P >TWM 

df;K C 1 ~C 22 T/l'=l^^s Br. CI. F s CN. 
& «fc tf / £ fcJi N O 2 § tlT V vr k J: ^ T y -/l' 
S^fcJiT'J-^^v'*. Br. CI, F. CN. N 
0 2 , fe-g»V.(S2~2 3ffl<7)^«Jg^Sr*-r-g.^-*"r 
^ndf-^rftO ; n(±l 0 — 1 50X°h&) TmZtl 
Z>tfV (4, 5, 9, 1 0— fh7t 
7-i^/U) HWflc. 

[ft*J»2 ] **jK'J . ft*II 1 tetttfOJK 
U (4, 5, 9, 1 0-fh7t 7- 

1 f f 3 ] 3 # y -e-Tfc & s If 1 IE**)* y 
(4, 5, 9, 1 0— rh^t Pntl/y-2, 7 -i? 

[lt*iM4 ] * ( I ) 4><OR 2 i: R***H-C*Ss ft* 
1 ~ 3 c0V^fL*HClB«gO^y ( 4 , 5 , 9 , 10- 

ci«*ii5] s ( i ) tev^, 

R 2 i: R 4 #H -C* D;R'iR 3 tfR—rfc 1 ofci 
±<7>^P$tgCH 2 X# 5 -0-. -COO-. -OOC 

1— 2 2{mmmw^£^i-&w.m£fcim-ftfrtimco 

771^ /US. 35*R3&»C 1 ~C 2 tr;l^f7K C^C^T 
/l^n^f^. Br. CI. F. CN. *5 £T//£. fcliNO 

2 -croft £ fix v vc «, i v %r y fcfctr y -/M- 

dfv-S. Br. C 1 . F. CN. N0 2 . fo&M±2^- 

ZLXntfl 0~1 50X&& ;m»mi-4Wttl 
MZgfflWtfV (4, 5, 9, 10— fh7tKDtl/ 

y-2, 7-^-f/P) mmw-e 

[ff*lfl6] 5UII) 
Ut21 



0) 



■H^-p-» 



(II) 



^SilSlfflSUt^t^tUfc. t'X (1, 5-^?n:t 
;^y'iy) -•y^;K0)fcJ:y'2, 2' -b'tTUi^ 

( I ) <Oft-ft«o«KK6. 

[ imm 7 ] if *if i ~ 5 «ov ^-rtiAHcie^co^ y 

(4, 5, 9, 10-fh7hFnb^y-2, 7-^ 

[ if *ii 8 ] mmn 1 - 5 w ^tiMzmmcox y 

(4, 5, 9, 10-f f7tKoei/y-2, 7 -it 

[ 9 ] ffl±mcr>'j,-tc <ti>i ^mmn 1 - 5 

<Z)Vvfftj&»fc:£»eO;j?y (4, 5, 9, 10-fh7b 
FnKV:>--2, 7-SM/P) f8#tt?rxp?bu/l^ 

^-feyx»«fcLT#tf. iom±^stte**-ri»x 

[ff*il 1 0 ] immit LX0&MLk\zNN&tk 

4, 5, 9, 10-f h^t^ntl/y^tSft 
SrRJE^&ii^tf. 2, 7-y7"nt~4, 5, 
9, lO-xh^bKntru^^Wtay^BBSS. 

[00 0 1] 

[Wfl*>IW-4tt*$«H *f6Wl±. jKU ( 4 , 5 . 
9, 10-ff7tKDh>y-2, 7-^M;P)M3( 
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[0003] • (Mi 

bn;l/$^yx (EL) Sfl^xi/? hn/^^y 
x^B C#l£.fcf. a*^*-^ (LED) iff] MR 

»3 0^hJ*^*P^TV^-6 (M£fc£\ US-A- 
3, 1 7 2, 8 6 2£#M) . U^L3r;& s S>«iB*T\ 
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( P -7x-i/yt-i/y) ato^o^wj^ 
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(fflitf. D. G. H. J. Chem. S 
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oo-, -ooc-, ax-(f/±miy i-i/yfii 
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H. M. U— , R. G. ^n— ^.-f , J. Org. Che 
m. 1 98 0, 4 5, 27 97^-y ; ( c ) R. G. 
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n Lett. 1979, 9 . fl7t 

b C ( a) T. M. y^A^v-, Y. Jtf} 

A7, Bui 1. Chem. Soc. Jpn. 196 
7,4 0, 236 5^-y; ( b ) T. -V V h , S . A 
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-J; (b)W. H. 7— Ky, Th. J. H. 
M. ?>y^y, J. C. S. J*—*y 1 1 97 2, 
2074^-y ; (c) P. H. G. op het *f 
x^K, W. H. y-tUft—Ky, J. c. S. J*—* 
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op het^xW, W. H. ^-W-^y, J- 
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y3&»6aj»^Sk. 4, 5, 9, 10-fb7tFn^ 
^-4, 5, 9, 10-f >7tKDb°l/y ( (a) 
R. M. t'JT-f^ P- yy-feyb, D . M. .X >J 
^, Tetrahedron Lett. 1975, 3 
0, 2 5 57^y)fe±^4, 5, 9, 10-t°l/y 
xa>-(pyreneterones) C (a) E. — , H.^y 
, M. H. Xb'J^, Ann. 193 

7, 531, 1^<-S/; (b) J. K. Xrr4)V> E. 
L. V-f ^>", Macromolecules 196 

8, 1, 3 6^->0 *5±tf4 , 5, 9, lO-t'l/V 

[0 0 26] 4fflfc9fflt«8a***"44. 5, 9, 
10"rf7tKnt o i/y(l WJC^S^T/^Wt*— 
b* 7 x :z/P»Wffcfr ±|E*»KaWfcK: i <-> X £ *l 
I) o *#fl*i«Sr*- <t a iz . Z <7>Jjm\m * ^ISS £ 4 
{ah9fi^A^^^O^S^frSr^o HB#te. M 

m~t& VTfo^w^w? *~)vmm<mi, w x y 



2' -b'X (hU7x^Wa^^f/!/) t'7x- 

[z\± s x^-b^VMiy7x VWt 

ittfc*X/CfcJ:<. M^f;^y7x-;^x^ 
^hRE LT yT;^;l/f'^f'7 x^KW*Sr» 
J&L. JJtv^ifL3W«8Wt;S*lT5, 10-yiif b 

JELT 4 fiSffift^fufc (fourfold substituted) t* h 5 b 

[0027] 2<WBli>L<a4ffifiH(lS<lfc4 i 5, 
9, 10-fh7tKnh°l/yKiMM«^ 

[0028] fcTifrTS fh7tHn h e l/y^yy;Pfi 
JWMfeU - * y-/H»S6TTT;W/^" U 
-Mfr&tt k KJBS -fr i j6\ * S V *li.*X* i: 5 5 - fc: 

LWoT (f*lB#B§) MJ£lT&*^filit(boronic aci 
d) t RJE $ -tfrT f^J x. If TVl^; 2r # At" Sifcfcio 

[0029] »2c0?9XC0^£y v-Sr-&jft^Sfctt N 
x b 7 b F n bV Vtf) 2 ffifc 7 ffi^WSESS: *A L&tt 

[0 0 30] 2OC0*4U^*ffl»3^*0. rtife^) 
WSRtfsS 1 fc 2 
[003 1 ] 1 
[fl:4] 
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RCHjP(C,H,) 3 Br 
CHO n - 8uli THF^ 






1 ) H 8 r / N o N0 2 

2 ) C u B r / H B r 



(A) Z*yy<ftM 



- K fcSMfrt h ifcfcJ: Oy^i VT/U-r b h* ( B ) £ 
y7xy7^ftK^HNO 3 /H 2 S0, 
r-hD-fbLT^-ho-ft-g-tl (C) 
ti« (C) £^7 4 7f< tS«:j;T?:4, 4' 
^hn-2, 2' -yh'z;Hi , 7x-;Hli#:(D)i; 
K-ffcS-frS. (D) ^C^taS^LT^h^bFn 
h°lxyl^zS#: (E) fc#JftS#*. iO+iafW4. 2fi 




(e) coxtsv (f) -^<ostc, axv^i^m^x^) 

[0 0 32] £055$2 
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CO OH 




COOH 

1. MiOH/H t SO A 

2. LI AIH 4 /EI 2 0 
3 . HBr 




CH 2 B r 

i . P( t s H 3 ) 3 /our 

2. RCH-'*5J£ 




2, 7-yi P |g-ft;S*ifc4 f 5, 9, 10-fb7tb' 
[00 33] y7x>» (H) ZjlfS-flsbBUB-Zit 

$^I/*fcJl*TBf*l/C* y/n^^l (K) &ft 
irofcfiL T^ffc HkEiBLT^t'-yHk^ftl (D) 

( k ) 3^fe-&«s*L4 0 inkJiaot. ( b ) (i N 

RflS=* 1 tcE»^^7 x-^T/Wr t F < B ) . ^ 

( D ) t*aMfcfc J: 0 RJCS-frT 4,5,9,1 
o-f h7tKn^yii#: (D *m$-fr&o 
[0034] «T<?)4, 5, 9, 1 0-f b7t H'nt°l/ 



CH,Br 




CH 3 B r 

i . t (c ( H 5 ) 3 p-cH 2 in + Br/ ^Jg 



Wot, ±fB^Vu^t£tt (G) Sr-&^"Sik 
jPTSS. 2, 7-yVn^-4, 5, 9, 10-fb 

fct^ffffrfcT. ^Sttj8«+T4, 5, 9, 10 
-xb^b Fabric l^ft fc*Sk£KJS 

[003 5] *»Bfl^)*ttti. *<?>ft*ifc»ffitt£^ 

[0036] *«W^*ffitt-JRt. -50-100 

KiJ^rnhyftll (MitfDMF^*) TfcS. 

[0038] *»H^^tt3V^ti. SttKfc»8* 
[0039] H8K£lik LTfltffl^i^ff* U*Z> 
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0. WtiffiUv^iy^^AifcttaATftO. s 

c o o 4 o ] tit L^fmit. aeatbctts-i oi 

[0 04 1] tUEtt. T^N^bHatlxyBW**** 

DO. 9-3iI^MSffltl>^MLOo 
[0043] «»JQa(working-up)(i. «t < 

jsPfe<lTV^*iSfcJ:^Tff'3. NaOH*» 
StSfcfctiN a H C 0 3 *»?R^ SDi 6 d fc fc ± 

[0044] £OTn*;*fcJ;oTWfe*li>2, 7->* 
14. *SWHKJ:** ( I ) ^t'>j7-^Mt^^^ 

[0 04 5] 2, 7-y7'n^:-4, 5, 9, 10-f 
b^b Hntuy^*^*K^IEtt^*tefcJ:^TK 
JE£itT. Miff\ ^*^*»(diboronic acids) 

(M. 5-\">9, T. J r^\ A. XX^r, Synt 
h. Commun. 1981, 11, 513; R. 
B. — , S. H ? , Organometal 1 

i c s 1 9 8 4 , 3, 1261). 7 U^rtf^BKbro 
moboronic acids) (M. 1/-Ay, A. D. S/jx 
>J>y^-, G . ^x/t-, W. J. Po 

lymer 1989, 30, 1 0 54) t/LliyX^ 
y^y(di stannaries) (J. K. Xf -f/k, Ange 
w. Chem. Int. Ed. Engl. 1986, 2 
5, 5 08) £JBj££-frS£fc#TS. £*l&i*3ffiH 

[0046] *«^<J0* ( I ) <Z)5KU V-UU «o*x£> 

J: oT^«t S - i: **C& & . 
[0 04 7] Miffs 4, 5, 9, 10-f h5tKn 

vh-ycommmz. mmtz (MiffFec 1 3*«ffl 

LT;P- XJtis"/?, N. B. ya^yX, Che 
m. Ber. 1 987, 87, 357 — 379; M. 
*>X^\ T. T<, H. TVS , Macromolec 
ules 1992, 25, 5 1 2 5 Sr#gH) *fct±« 
fWfc^WK (Miffs N. ^-f I™, T. 
T. ^h — , T. ^TV^rh, Po 1 ym. Bull. 1 
99 3, 3 0, 2 8 5*#JH) fc^TS 

[0 0 48]*»S(D WJ7-(1 2, 7~ 
yftBftStlfc4, 5, 9, 1 0 — r h ^b Fnt e l/V 

X? 4 >Hmt:1£mLX (Miff. G. W. XA-h, 
R. D. U— jr f J. Org. Chem. 1 988, 5 



3, 44 8 2 9£#8B) . fti^tt-v Wh ! J7i 
-;l/^7^84I5r«fflU (Miff. H. v^y^E 
K S. >f^A, R. D. J. Org. Che 

m. 198 3, 4 8, 8 4 0 S^ut?*^^ 

[0049] ^Sft^^SSSfc^WK^Nn^-fk 

MSESrffiffl LT ^ >y 7° U > ^KJEfc ioT (Miff. 
M. 5^5, T. -Vf^, A. XX^r, Synth. 
Co mm u n. 1981,11,513; R. B. $ 
, S . K Organometal 1 ics 

1 984, 3, 1 26 1MMR) a^S-fri,! fc**TS 

So 

[0050] 5f#»yx^yfyii PliifA^y'^A 

ft^S^LTa^S-frS^fc^TSS (J. K.Xf 
4)V> Angew. Chem. Int. Ed. Eng 
1 . 1 98 6, 2 5, 5 0 8£#JE) . 
[00 5 1 ] JJEco^n^k^WiS fet. c u c l 
2 K±-?T (Miff. G. ^^yf^t, G. 
Liebigs Ann. Chem. 1967, 70 
4,91; H. A. F . A~ — , Che 

m. Ber. 1967, 100, 293; T. il^Jy 
V>\ Angew. Chem. 1 974, 86, 32 1 
— 3 54Sr#SH) . ftSV^i^ftffil , 4-^V\u-fb£ 
Wl^WCiot (Miff. S. K. f-f?-. 
S. G. <*7h, K.J. v y, L. K. ^S/^-U 
— , J. Org. Chem. 1 981, 46, 2 1 90 
&#§H) . y ] Jf ^t^(dilithio compound) ifcte 

[zmcr) y7'n^li:l^$fl» <r fc & • 
[0052]* (I) 

R 1 R z 




(") 



R 1 . R 2 > R 3 . *5J:I/R*tiH— ifcliS&o 
T^T. H. 1O0,±^«CH 2 M-O-, -C 

oo~. -ooc™. feit;/^«i7i-i/yt^ 
3*iTVvcfcJ:vu — 22 *«i 
fcl4S^n«<or;u^Wi. *«R* s c 1 -c 2 2 r/w 

C 1 —C 22 T;Ur?^r^ s Br. CI. F . C N . 

SifcteT 'JWM-^S'S. Br. CI. F. CN. N 
0 2 . hhVA±2 — 2 3 M^mMW^^^ A -^T 
fo^ismX'fo*) ; nlil0-l 5 0tfc6) -CSSil 



(10) 
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I ) 



[■its] 




IMW^ItCt t'X ( 1 , 5 - 5^ n* ? * 

iy)-7^KO)feit;2, 2' -trtus/VkR 

[00 53] SOEii:, ilSO — 1 5 0°C<0ia«T\ 
L<{±2 0-1 0 0*CcDffiJKT\ &CC#& L<«4 0 — 

9 o o covsjgTiTt>tL§ . RjeHtrnitt— mziz 1-70 
[ o o 5 4 ] «± U n , n - ^'t^/i^t 5 F 

imUf : J^)V-^)VM,T^ Y (DMF) ) , X-7^ 
(Mi.li'ff5th'077y (THF) ] „ 5f*K«-fk 

[0 0 5 5] mzMtL\Wi&^ DMFi WlxycO 
1 : 3 4. 

[00 56] fx ( 1 , 5-y^tnyiy)-7 

^t;ko) CNi (cod) j £i«&teffl-r.g><ri:#' 

(Mill Ni (dppp) C 1 2 , Ni (aca 
c)i, Ni ( b i p y ) C 1 2 s £iZl£N i ( P P 

[0057] mm-ts, 2 , 2 • -ft? y s^&fcRfcje 
Mit L-tawjfcfiM^fii o mmsw.^ 1 0 . m 

3S>fc:»iL<ttl. 2—1. 3 31(0*7 7';^ 
[ (NiCoDj) (2, 2-WViSy) } 

[0 0 58] «itf, 5*: 

(in <7)m«nfc-&m£mx-'&h*txn-&iiittii££ 

[0059] SflSPiii, StttS*fe: «k <»£>*rc 

u-mzxizfid* mm. raeatewsrau 

[00 60] *Sco^«H^(±. Witf L i A 1 H 4 Sr 
[00 6 1 ] *fgBj^;t?y-?— bn;l/S^y 



(ID 



mn*uaz-fiib%iz%iy£t&zk<7)X'£&x.is?h 

4, 

[0062] Lt:tf->X*%ffl*. *»W(CJ:6S 
( I ) cOtfTU-?— £xW ba^S^-fey^ffii: LT 

]y ? h u>V 5 >-X 4 . 

[0063] *WM±H 1 -oJil±c7)SttJiS:*-r 

^xu^fo^s^-feyxigat-w-ri.tcoT&o. <r 
i *3 «t 1 izwmmxh ~?xt>&£xf/it tzimM 

&.7JBT$>r>Xi>£^. 

[0 0 64] ZLCr>£o%x.\s? hujl<$.*-t>xmWc0 

HRW^flBsa*. mm. us4, 539, 507 ax 

y'US5, 1 5 1, 6 2 9£ffi»S:h.TV>S. #^7- 
fc-g-^LTtxU? bn^S*-feyx^l^ i5!li.{f. W 
O90/1 3148*/mEP-A044. 8 6 1 tClfi 

[006 5] itl^COXlxy- hn/yS^-fey^Sli:, 
PS«6i:»ffifc<OlBlfc:1llHKtJi*#LTi3 0, flSO^ 

* < k «> --fiifi&frch h. %t>t,z. vmxmts x if 
/mamrfmamiiwimxm k mmk <r>mzmx-t 

#4. W^lf, Ca, Mg, A 1 , In, tSZT/Mg/ 

a g imm k Lxmrn-tz z t * . saaiRr* 
kLxmm-f&^ktfxzh, 

[0066] mmi±. fHW*fc»«{c*tLTll«ffl[4:=flr 
[0067] GUiun&OBWFX'ii. iiX^titzmM^ 



(11) 
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[0 0 68] S&£^£3feZ>fi{l. fS3£*^LTfi£ffl£fl 
[0 0 69] xi/^hn;i-5^yx^S{±. Mi if. 

[00 70] jaTW^^SOII««:*H^*5CT*« 
[00 7 1 ] »fe#J 1 

2,2' - Kt^;^- 1 " -xyt'7x^yX-f 
Hfc9] 



7T7-f lb 




TJHF-li, 



: C 3 2 H 46 

: 4 3 0. 5gA;P 
BUS: &Efet^ 

v h;P3oPy^Xr7*^T. 84g (0. 1^)0 
Z.m\L2, 2' -f'X(b'J7x^l/^»^f 

;K t tf 7x-;^4 2. 6g (o. 3^;P) c^y^^- 
4 0 0ml cD^jo:^ y — /WdSMff L, 75 °C W5n 
»tS, 0. 5^MBfecDi~h l JWT^7-MI 
5 0 0 m 1 £ 4 B#f§JTiST^& t . -f >J HtfflWftfc i 0 

M\ f LT^9LT8 0 0m 1 *«E* 
t§ft^ yt3 0ftffi-r& o t»fflS:^MTMgS 

/x-x^ (20:1) SrSHafc-rs^U^^^ffl 

■fco Wfi36g (*K*87%) . 

[0072] mmm2 

4, 9-> ? *^^;W-4, 5, 9, 10-f b7tHP 

h<v v<7) - b ? yxittft 
Hfci o] 




'• c 32 H 46 
ft^M. : 4 3 0.5 g 

man mtt-ifr 

2. 1 5 4 g ( 0 . 005 ) CO 2 , 2 ' - yfyil/ 
-1" -xyf'7x^3 0 0ml^n-Mty* 

*K+fcatt\ &WC S Hgffiffiia^yr(Hg low-pr 
essure immersion lamp) ( ^V>°y x/Uftfc^TMK) S: 
figfflLT. 254nmCO*S(807>yh) 

0>jRTfcL 1 H — NMRtci otft^t l» o n-^U- 

/P*. S4x-r;l//x-r^ (20: l ) £?gj|t?S£: 

42. 0 1 g (flX*9 4%) . 
[0073] 

^*-ifc»ih9XX-2, 7-yyn^~4, 9-^ 
^-^^;V-4, 5, 9, 10-fb5bKntl/y 
Hfcl 1] 

B r 




B r 

*Sfc#: C 32 H 44 Br 2 
^S: 5 88. 5gA/l/ 
114 : *<i)V 

8rFo-b*tt»3ft»tfc2 5 0m 1 ^2oP7?^n* 
K10. 7 5g (0. 0 2 5^1/) C04, 9->ot? 
fVP-4. 5, 9, 10-fb7bKnt°l/y^l70 

m i oDMFfc:»#u m&ttmco5%mm^> ? "y 

A10 0g£Sni_. 11. 98g (3. 85ml, 0. 
0 7 5*l)V) <7)H«Sr4 0m 1 ^DMF^taSFWtfcfc 
COS:. «WL4^tl.o**iiBfL*^fe. iSCT2 



(12) 



#H¥8-8 154 6 



mfflTWFth, 50S£ 12-1 6WHI5«cttTA>^ 1 
5II%IS<0N a O Hmm* JDi. & i; teJ: ^>Tfl§f j 
OUSI^WS . 2 0 0ml c07KSrJPX . 50ml« 

X^mUXX/iy'JA ?)VX* 2H](V vfft ^ r7P 
£ffifl?LT) ^n?h/7 7»lfS. wr*t0>*& 

r r r 

R 



Pllls^ : C 32 x H 44X 

4 2 8. 7 04g/W 
270°C(TGA) 

1 0 0m 1 CD^l/y^CSchlenck tube)4HCT. 
1. 1 g (0. 0 03 7 7^710 CONi (COD) 2 . 
650mg (0. 00436^/1/) <JD2 , 2' -b"b°U 
z/)V. ^i{/'434mg ( 0 . 3 5ml) <7)S/?u:t:? 
^y'xy^, 7m 1 ^&|7KDMFi3j:^ 1 Om 1 cO^K 

h . mm^m^m^t^ d . 7 0 °ct* 3 0 #jf 

T. 1. 491g (0. 00 2 54^)^02, 7->* 
7°U^-4, 9-^^^/U-4, 5, 9, 10-f h 

9b bob^y£ 1 2m 1 ^7Kb;Ux>-«SSfL. 5 

^«^)»?aKinii4. -rac^tt^-afc^o. T^sr 

«BTLoo7 5 fl CT3BHfllH¥Srff'5* «F«*HttIL. 

rafittffj ) "era u ioomi^5 nebm^d*. . & 
SttBPWc J: 9 i ^H^Hi^tl.o <Kvvc£tf>*» 

i^50ml^CHC l 3 T3 0tttBt. ^*>*fc*« 
fflSr. pH = 9*ttSEDTA*»?Sl50ml?3 
gj v P H=3. 8^tfl)EDTA;KSfil50mlt 
3 0. 5NJSK1 50ml"CS^tw2HI. -eLT7jcT« 
0®Lifr^S. »^MgS0 4 T«L. jJEfc 

t . 35 *>1p tWSfittlt: LT/Hf >V7 9 v ^ y 

I ^03oP77X34 3 t\ 5 gOL i A 1 H 4 £r5 Om 



mm&zti, 52% (7. esgj^ifet^ku 

[0074] ^2«i»77?y 3 y(7)3 3%feSfi 
[0075] gUMi 

*°'J (4, 9-i>'5}-^f-;U- 4, 5. 9, 10-fb7 
bFnfl/y-2, 7-^^) 

[fbi 2] 

R 



<7)H 2 S0 4 2 5ml ^JPiTRJEa-&ft*lin*4MWt. 
»^'2 0 Om 1 <7)H 2 0&3n;t£<> *jSS£?r 10 0m 
l^CHC l 3 T« 1 93MLffimL. ^^&»ffl*«l 

i omi fcratarrso jku^-* ioomi or-bb^ 

[0076] IH)^J5 

tKU (4, 9-^^^~4, 5, 9, 10-fb7 
bFob°l/V~2, J^nn^A (15 

mg/rn 1 ) I TO (WHt 

^(structured). <I2 mmcOX b U ^7° ] fc. S«#B1 
STFfcT 1 0 0 OEte/^HcT^tryr?— f 4 V^tct 

#yv-jULfc. 7^t«ffliTiToxh»j 

■y r^SlSlC 2xlO- 5 $'Jy WU^T C a X b U >y 7° 

0/*TU (4, 9-S/4"^^-4, 5, 9, 10-f 
b7b bnbvy-2 , 7-y-<;l/)/Ca) JKifr 

CiiL, iTOXby77Wfol:, -^LTC 

a X b U 7° £ *#T* ^ ^K** ?«o 2 3 VCDW&. 

i&^RrWfea* ( 0 . 2 7mACt 1 1 c d/m2 ; T 
;^>#iMT) ^W^SilS. ^WH** (external ef 
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( 121 1 $83 ; * tf y a -t> -f v^fc i ^ X S^SJt*^ 



M^St^^lSr 65779 *r)\,9>\ 

(72)?&bM ^vy-y^y^ (72)«9§# 

K>f fc yat»*ftBB7 f — 65719 ifry>\4 

32 (72)IB»& 
(72>3&9» hVX ■ 

H A ymm^UMf 65330 ;>j7f 

)V, yyV^yjV^—'ly^Yv—^. 14 



• 

YAV^l^MWf 55128 V^f y7, 

YH*f— ■ ^b7-^ 82<-~ 
v/kr -f V ■ y 7 W xyy.z S v h 

M ^ya^SHB-r 55122 v>f yy, 

JDV^i/zLVy— 32 

K >f ^ 31 JBSROr 55252 7^y7 

-*Xf/K 14 



